INTRODUCTION
============

Arterial dissection (AD), a separation of the layers of an arterial wall, most often occurs spontaneously but may also result from trauma.[@B8] Although rare, an estimate from a North American study of cervical AD reported an annual incidence of 2.6 per 100,000.[@B11] Although embolic events are the most commonly implicated cause of ischemic events as a result of cervical AD, cervical vessel thrombosis or hypoperfusion may also result in ischemic stroke.[@B1][@B12]

Hemorrhagic stroke from rupture of an intracranial aneurysm (IA) is a well-known source of significant neurological morbidity and mortality.[@B5] Parent artery occlusion and resultant aneurysm thrombosis was an early approach for the treatment of aneurysms with rare, though continued, modern applications today.[@B2][@B3][@B13]

In this unique report, we illustrate the fascinating interaction of a spontaneous cervical AD and an incidental, ipsilateral intracranial saccular aneurysm. The history initially draws analogy to the hemodynamic effect of proximal parent artery occlusion in the treatment of cerebral aneurysms with an interesting turn of events as the dissection heals with concomitant recanalization of the aneurysm.

CASE REPORT
===========

This 45-year-old female with a past medical history of pre-eclampsia and hypertension presented with left eye pain, chemosis, and ptosis. She was initially placed on empiric zoster treatment; however, a magnetic resonance imaging (MRI) scan obtained during the workup for persistent headache demonstrated a left internal carotid artery (ICA) dissection extending from the distal cervical to petrous segment. She was initially managed with anticoagulation (warfarin).

Two days later, she presented to our institution after a syncopal event. Physical examination was remarkable for left pupillary miosis and left-sided ptosis; she was otherwise intact. Computed tomography angiography (CTA) demonstrated her dissection, as well as an irregularly-shaped, ipsilateral supraclinoid aneurysm ([Fig. 1](#F1){ref-type="fig"}). Given its morphology, the possibility of a dissecting pseudoaneurysm was raised. Her anticoagulation was ceased, and she was started on aspirin 325 mg daily.

A two week interval CTA demonstrated no significant change in her dissection or the aneurysm. However a four month interval CTA demonstrated a significant increase in size of the aneurysm ([Fig. 2](#F2){ref-type="fig"}), prompting neurosurgical consultation. Digital subtraction angiography at that time demonstrated an irregularly shaped, 9.4 × 6.2 mm aneurysm in the region of the posterior communicating artery with a 3.6 × 2.7 mm daughter dome and near complete resolution of the cervical ICA dissection ([Fig. 3](#F3){ref-type="fig"}). 3-dimensional rotational angiography as well as the 2-dimensional angiograms made extension of the cervical ICA dissection to the communicating segment with resultant aneurysm formation seem dubious. A retrospective review of the patient\'s first MRI at the time of the initial dissection confirmed what was likely an incidental, ipsilateral posterior communicating artery aneurysm with significant thrombus ([Fig. 4](#F4){ref-type="fig"}); the morphology and size seen on MRI were quite similar to that seen on the angiogram months later. On the premise that the patient had a true saccular posterior communicating artery aneurysm that had originally partially thrombosed at the time of dissection and then recanalized as the dissection healed, the aneurysm was treated via direct coiling. This proceeded uneventfully ([Fig. 5](#F5){ref-type="fig"}); however, interestingly, the patient initially complained of a post-coil headache that was very similar in quality to the headache she originally experienced at the time of the dissection. At the time of 11 month follow-up, the patient\'s Horner\'s syndrome had improved and MRI/A demonstrated stable coil occlusion of her aneurysm.

DISCUSSION
==========

This case illustrates the dynamic interaction between a spontaneous AD and an ipsilateral saccular IA. The patient had no family history or known underlying connective tissue disorder that may have increased the propensity of comorbid IA and AD. Although she originally presented with a Horner\'s syndrome attributable to the dissection, her headache, retrospectively similar in quality to the headache she experienced after coiling, may have in fact been due to thrombosis of the aneurysm, seen in retrospect on her MRI. This case report nicely illustrates the impact of reduced antegrade flow through the ipsilateral ICA and resultant thrombosis of this saccular aneurysm, akin to traditional Hunterian approaches to aneurysm treatment. Subsequent healing of the dissection adversely resulted in recanalization of the aneurysm, presumably secondary to a return of normal antegrade ICA flow and the return of hemodynamic stress to the ICA-posterior communicating artery branch point.

Without careful perusal of the initial MRI at the time of dissection, this recanalization may have been interpreted instead as growth of a dissecting pseudoaneurysm that had perhaps extended from the initial cervical AD. Such significant growth would prompt expedient treatment; however direct coiling would be unlikely to result in a durable, successful treatment of such an aneurysm. Instead, flow diversion with parent vessel reconstruction via a flow diverting stent or possibly proximal vessel occlusion with or without microsurgical bypass would be needed. Fortunately, recognition of the thrombosed aneurysm\'s morphology on the initial MRI at the time of dissection strongly suggested this was a saccular aneurysm that had thrombosed and then recanalized with healing of the dissection. As such, a technically more facile, direct coiling approach was employed in its treatment with successful results.

Such a clear interplay between a spontaneous cervical AD and an ipsilateral IA has not, to our knowledge, been previously documented in the literature. In one case report by Esposito and colleagues, a patient presented with diffuse subarachnoid hemorrhage and a right cervical carotid dissection, a right posterior communicating artery aneurysm, and a right paraclinoid aneurysm.[@B4] Both aneurysms were clipped with confirmatory indocyanine green angiography and postoperative digital subtraction angiography, the latter demonstrating relative resolution of the initial dissection. Three days after clipping, the patient suffered a recurrent subarachnoid hemorrhage. DSA at that time demonstrated a previously unseen right internal carotid artery aneurysm. The authors inferred that AD variability and hemodynamic changes may have led to IA formation.

The association between IA and AD may be related to a susceptibility to vascular injury, perhaps best illustrated by patients with inheritable connective tissue disorders.[@B9][@B10] Mazighi et al. reported a series of patients with simultaneous AD without intracranial extension and anatomically distinct subarachnoid hemorrhage from IA rupture.[@B7] They hypothesized that without acute external trauma, the sympathetic surge and resulting hypertension associated with aneurysmal rupture may disrupt the intimal structure of the artery, resulting in AD. This aligns with the observation of stress-induced myocardial injury as a known sequela of IA rupture.[@B6] It may be challenged that they did not observe increased rates of dissection in other arteries, but that may be due to subclinical dissection in vessels which are otherwise not routinely imaged in the management of IA rupture.[@B14]

CONCLUSION
==========

This case illustrates flow reduction as a result of a spontaneous dissection resulting in partial aneurysm thrombosis and subsequent recanalization after flow restoration with dissection healing. Recognition of this phenomenon after review of the patient\'s initial MRI allowed for a safe, facile cure of the aneurysm via direct coiling as it was identified as a recanalized saccular IA rather than an enlarging, dissecting IA.
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![CTA demonstrates a cervical left internal carotid artery dissection (arrow, sagittal, left panel) and a 4 mm left supraclinoid aneurysm (sagittal, right panel, arrow). CTA = computed tomography angiography.](jcen-18-110-g001){#F1}

![Scheduled follow-up CTA at 4 months redemonstrates the left supraclinoid aneurysm with significant increase in contrast filling compared to the prior CTA; it is now measured at 10 mm. CTA = computed tomography angiography.](jcen-18-110-g002){#F2}

![Digital subtraction angiography for further evaluation of the dissection and aneurysm demonstrates a healed left ICA dissection (A, lateral view of common carotid artery injection) and an irregular, 9.8 × 6.2 mm posterior communicating artery aneurysm (B, lateral view of common carotid artery injection); C, 3D-reconstruction. ICA = internal carotid artery.](jcen-18-110-g003){#F3}

![Axial T1 MRI demonstrates thrombus posterior to the communicating segment of the left internal carotid artery (left panel). Sagittal T1 MRI demonstrates thrombus inferior to the communicating segment of the left internal carotid artery, similar in morphology to the aneurysm seen in [Fig. 3A](#F3){ref-type="fig"} (right panel). MRI = magnetic resonance imaging.](jcen-18-110-g004){#F4}

![Left panel: Lateral projection of the left internal carotid injection demonstrates coil pack within aneurysm. Right panel: Lateral projection of a subtracted image of the left internal carotid injection.](jcen-18-110-g005){#F5}
